Stimulation of protein synthesis in stage IV Xenopus oocytes by microinjected insulin.
The effects of intracellular insulin on protein synthesis were examined in intact cells and isolated, undiluted cellular components. [35S]Methionine incorporation into protein was measured in Stage IV oocytes from Xenopus laevis maintained under paraffin oil. Radiolabel and insulin were introduced into the cytoplasm by microinjection. After a short delay (approximately 15 min), injected insulin stimulated the rate of methionine incorporation. Stimulation was dose-dependent, increasing with injected doses in the 7-50-fmol range. Neither proinsulin nor insulin-like growth factor 1 were as effective as insulin in stimulating protein synthesis; microinjected epidermal growth factor and the A and B chains of insulin were without effect. When oocyte surface membranes were removed under oil, the resulting cytoplasm-nucleus samples exhibited methionine incorporation rates that were comparable to those found in intact cells. Microinjection of insulin increased rates of methionine incorporation in cytoplasm-nucleus samples; the effects of external (prior to transfer to oil) and internal (microinjection in oil) insulin exposure were additive. Cytoplasm samples (nuclei and surface membranes removed under oil) also synthesized protein and responded to microinjected insulin. However, insulin responses were reduced relative to cells and to cytoplasm-nucleus samples. 125I-Insulin was degraded rapidly after microinjection into oocytes. Degradation occurred in both the nucleus and cytoplasm. Degradation was delayed by injecting bacitracin into the cells and delaying degradation increased the effectiveness of a low dose of injected insulin. Together, the data show that insulin can act at external, nuclear, and cytoplasmic sites to stimulate protein synthesis in Xenopus oocytes. The signaling pathway activated by internal insulin does not involve plasma membrane-generated second messengers and appears to be separate from that activated by external hormone. Finally, although microinjected insulin is degraded rapidly, it is the intact hormone rather than a degradation product that stimulates protein synthesis.